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In the economics literature on aging and the labor market, scant attention has been given to the employment opportunities available to older workers or how these opportunities are related to job content. This lack of attention is not surprising, given that older workers fare well by such standard measures as earnings, unemployment, and displacement risk. Anecdotal evidence and a limited amount of scholarly research, however, suggest that older workers have constrained employment options. This paper examines the job opportunities faced by older workers. We first review previous literature and outline a framework by which the age structure of occupations is determined. In interpreting the evidence, we view job matches and the occupational age structure as the result of choices by workers and employers. For employers, we stress the roles played by fixed training costs and fringe benefits and the divergence between current productivity and compensation among older workers owing to implicit contracts and deferred compensation. For workers, we emphasize the return to skill acquisition and the mismatch of occupational characteristics that may arise with age, in addition to standard
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0019-7939/00/5303 $01.00 401 labor supply determinants such as health status, pension wealth, health insurance, and the opportunity cost of time. Finally, we consider how labor rents resulting from union coverage or employer size affect mobility among older workers. The paper next describes the construction of our occupational database, created from compilations across several micro data sets. Included are measures of the occupational compensation structure, skill requirements, and working conditions. Descriptive evidence and statistical analysis are used to examine the covariates of the occupational age structure and the "openness" of jobs to older hires. Age segregation measures are then calculated in order to evaluate changes over time in opportunities facing older (and younger) workers.
Background and Previous Literature
By most measures, older workers fare well. Experienced workers realize a substantial wage advantage relative to young workers, an advantage that grew during the 1980s (for example, Levy and Murnane 1992) . Unemployment rates are lower for older than younger labor force participants. In 1998, when the annual rate of unemployment among all men was 4.4% and that among men ages 25-54 was 3.3%, rates for men 55-64 and 65+ were 2.8% and 3.1%, respectively. Corresponding rates among women were 4.6%, 3.8%, 2.4%, and 3.3% (U.S. Bureau of Labor Statistics 1999, Table  3 ). And although 19% of men and 39% of women ages 55 and over are employed parttime, few of these workers-5 % among both men and women-report their part-time status as being for "economic reasons" (U.S. Bureau of Labor Statistics 1999, Table 8 ).
Older workers' risk of job displacement is, if anything, lower than that for middle-age workers, and substantially lower than that for young workers (Farber 1997, Table 1,  Appendix Tables 3a, 3b ).
The positive picture presented above is misleading. Although older workers have relatively few unemployment spells, the duration of given spells increases with age (U.S. Bureau of Labor Statistics 1999, Table   31 ). Among those displaced, older workers have the lowest reemployment probabilities, the longest time to reemployment, high probabilities of part-time employment, and the largest wage losses (Farber 1997; Chan and Stevens 1999) . And consistent with anecdotal evidence, there is some suggestion of an increase during the 1990s in relative rates of displacement among older, educated, white-collar workers (Farber 1997, Figures 3a, 3b, 4a, 4b, 5) . Hutchens (1988, 1993) concluded that job opportunities are more constrained for older workers than for younger workers. AndJohnson and Neumark (1997) provided evidence from the National Longitudinal Survey of Men (NLS) that perceived age discrimination is associated with subsequent declines in employment and earnings.1 In this paper we emphasize the role played byjob and occupational characteristics on job mobility among older workers. Ruhm (1990) , among others, measured the frequency of "bridge" jobs among older workers.2 An implication of our analysis is that bridge jobs would occur more frequentlywerejob opportunities facing older workers not so limited. Our study is most closely related to work by Hutchens (1986 Hutchens ( , 1988 Hutchens ( , 1993 and Scott, Berger, and Garen (1995) , briefly summarized below. 3 Hutchens attempted to measure whether job opportunities were restricted among older workers. Using Census data (Hutchens 1986) or CPS supplements with 'Age discrimination cannot be directly measured either by standard wage equation analysis, since age is correlated with productivity and implicit contracts break down the equivalency of spot marginal products and wages, or by the number of lawsuits, since reporting is endogenous.
2Using the Retirement History Survey, Ruhm defined bridge or non-career jobs as jobs held by older workers that are not their longest-held jobs.
3Following completion of this paper, a related article by Heywood, Ho, and Wei (1999) appeared. The authors examined the hiring of older workers in Hong Kong, where there exist no age discrimination laws. Heywood, Ho, and Wei found, as we have, that older workers are less likely to be hired by employers in jobs with high training costs and in jobs with deferred compensation. job tenure information (Hutchens 1988 (Hutchens , 1993 , he measured the ratio of the proportion of new hires who were older workers to the proportion of all workers who were old. Both this ratio and its two components are of interest. The denominator provides a measure of the age structure of an occupation (or industry-by-occupation), while the numerator provides information on the types of jobs into which older workers are hired. Since the latter measure reflects the preferences of both employers and employees, it can be a misleading indicator of employment opportunities. A low ratio, however, indicates that there are few new hires of older workers relative to the number of older workers employed in that occupation. This suggests that relative to the number of older workers able or willing to work in an occupation, few are hired.
Employment barriers facing older workers appear to result from high fringe benefit costs (Scott, Berger, and Garen 1995; Garen, Berger, and Scott 1996) and from implicit wage contracts whereby younger workers are underpaid and older workers overpaid relative to productivity (Hutchens 1986) . In a related analysis, Hutchens (1988) developed a segregation index for older worker employment; he reported that employment was more segregated among older new hires than among older workers in general or among younger new hires.
Our analysis expands the work of Hutchens and others in two principal directions. First, we provide evidence that relates differences in employment opportunities to a wide array of variables measuring occupational compensation structure, skill requirements, and working conditions. Second, we provide evidence on changes over time in job segregation among older workers.4 4Filer and Petri (1988) examined the relationship between occupational characteristics, as measured by the Dictionary of Occupational Titles (DOT), retirement behavior, and the presence of pension and health benefits. They concluded that a number of occupational characteristics are related to retirement behavior. In a paper using the 1992 Health and Retirement
Labor Market Transitions and the Age Structure of Jobs
In this section, we discuss the theoretical framework used to interpret our empirical evidence on age structure and job transitions. The sorting of individuals into jobs and the resulting age structure of occupations are determined through the interaction of heterogeneous workers and employers. Workers maximize the expected present value of utility, subject to constraints; firms maximize the expected present value of profits, which are increasing in revenues and decreasing in costs. Choices made by workers and firms are affected and constrained by numerous factors: individual preferences, the value of time in alternative activities, the wage rate, private and government pension structures and entitlements, health, product demand, technology, productivity, the cost and valuation of workplace amenities, tax rules, and government regulation of the workplace. Employment decisions are madejointlywith decisions about the structure of pensions, the wage profile, the organization of work and technology, and public policy. Hence, observed outcomes map out neither labor supply nor labor demand functions but, rather, an "envelope" curve representing satisfaction of marginal equilibrium conditions among heterogeneous workers and firms.
Because of the complexity by which the age structure is determined, we regard the subsequent statistical evidence as largely descriptive. But such evidence can be interpreted using a maximizing economic framework, as discussed in this section. We focus below on howjob compensation, skill requirements, and working conditions affect the age structure of occupations.
Study (HRS), however, Hurd and McGarry (1993) found little relationship between prospective labor market transitions and the physical or skill content characteristics measured in the HRS. They did find that hours and financial considerations are important determinants of expected behavior.
Compensation Structure
Two elements of the compensation structure are examined-"wage tilt" and fringe benefits (specifically, pensions and health insurance). By wage tilt we mean the rate of wage growth or steepness of the earningsexperience profile, following control for other measurable wage determinants. The slope of the wage profile in part reflects past human capital investment, only some of which is transferable acrossjobs. A steep wage profile may also reflect deferred compensation, with wages rising faster than productivity (for firm-level evidence, see Medoff and Abraham 1980) . Because wage tilt is likely to provide a proxy for the excess of current relative to alternative compensation among older workers, it has implications for occupational access.
Wage tilt reflecting deferred wages would lead workers, ex post, to retire or leave a "career" job at an age beyond that which maximizes thejoint worker-firm surplus, ex ante. The use of defined benefit pension plans that provide financial incentives to workers who retire within a particular age range can offset this tendency and encourage earlier retirement (for evidence, see Ippolito 1991) . Wage growth that exceeds productivity growth has an indeterminate effect on the age structure of the work force, but should be unambiguously associated with a low probability of hiring older workers. The substitution effect associated with wage tilt delays job change by raising the return to the currentjob relative to an alternative job or retirement. Wage tilt, therefore, may be accompanied by pension plans that discourage continued work. Moreover, wage tilt and defined benefit pension plans will occur in thosejobs where an early exit age is planned (Filer and Petri 1988) . Wage tilt will unambiguously reduce the hiring of older new workers if firms pay older workers with low as well as high seniority wages in excess of marginal products.
The compensation mix also should affect the age distribution of workers. On the supply side, the structure of defined benefit plans encourages participation among "young" senior workers and discourages participation among older workers beyond a "normal" age or years' service at which the present value of benefits is maximized (Ippolito 1987; Gustman, Mitchell, and Steinmeier 1994; Ruhm 1996) . On the demand side, providing defined benefit pension eligibility to an older new hire will have a high cost to the firm and few of the benefits that attach to their use in a longrun employment relationship.
Health insurance has ambiguous effects. On the one hand, older workers are less likely to exit from jobs with health coverage, at least prior to Medicare eligibility. On the other hand, higher health costs associated with older workers will discourage firms from employing and hiring older workers (Scott, Berger, and Garen 1995) , unless health costs can be shifted backward to older workers via lower wages. If costs can be shifted, then health coverage is likely to be high in jobs employing and hiring older workers owing to the tax and riskpooling advantages from purchasing insurance through an employer.
Occupational Skill Requirements, Hours, and Working Conditions Our next area of focus is the effect ofjob skill requirements. Returns to training tend to decline with age owing to high opportunity costs and a shorter period over which to realize benefits. Older workers who change jobs are likely to either remain in the same occupation, thus permitting the transfer of occupation-specific skills, or switch to an occupation in which required skills can be acquired at low cost. Employers are not likely to hire older workers in jobs requiring substantial firm investment in worker training.5
Job working conditions and hours should have an impact on the age structure of 5Acemoglu and Pischke (1998) showed how low levels of worker turnover, independent of skill specificity, lead employers to invest in general as well as firm-specific training.
occupations. Manyworking conditions cannot be varied absent a change in job or occupation. Over time a mismatch may develop between workers and jobs with respect to hours worked, physical demands, and other job attributes (for an excellent discussion, see Hurd and McGarry 1993) . If a mismatch develops with the currentjob and viable alternative jobs, then we should observe a more rapid rate of exit from the labor force. If job attributes differ significantly across jobs, and older workers can readily transfer their skills, then we should observe job transitions of older workers correlated with changes in job characteristics. In such cases, we expect older job switchers to move into occupations with lower work hours, less demanding working conditions, and relatively low training costs. For many older workers, however, newjobs providing a preferred bundle of working conditions cannot be obtained without suffering a substantial wage loss. Here, job switching rates should be low among older workers.
Job Transitions and Rents
There may exist worker rents associated with industry wage differentials (Krueger and Summers 1987) , unionization, employer size (Brown and Medoff 1989) , regulated industries, or other factors. Receipt of a wage premium lowers quits and increases applicant queues. But it is not obvious how rents should affect the age distribution of incumbent workers or new hires. On the supply side, worker rents increase the payoff from working relative to retirement, but may also be associated with greater career savings and pension benefits. On the demand side, a high wage expands the applicant pool and is likely to decrease hiring of younger, less experienced workers. But absent knowledge about how the wage distribution with respect to age is affected, we can predict little.
We do know that unionization is associated not only with rents, but also with a flatter wage profile and greater frequency of pension and health insurance coverage.
By controlling for union density, we ensure that we do not incorrectly attribute to wage tilt or fringe benefits (or other variables correlated with union density) effects on the age distribution that are a direct effect of collective bargaining. A similar argument can be made for the inclusion of firm size, which is correlated with the wage level, fringes, and union density.
The framework outlined above is next used to interpret the relationship between the age distribution of incumbent workers and new hires and occupationaljob characteristics.
Measures of the Age Structure and Occupational Access
Much of our analysis uses Census-delineated detailed occupations as the unit of analysis. "Occupation" is appropriate in that it approximates the concept of "job type" in terms of skill requirements and working conditions. We develop complementary measures of the age structure of occupations. The static age distribution can be readily measured. For descriptive purposes, we use worker age at the 90th (P90), 50th (P50), and 10th (PIO) percentiles to identify "old" and "young" occupations. Although median age is a standard measure, it provides limited information about the age distribution of workers. A measure highly correlated with P90, which we use in subsequent regression analysis, is Age5O+, representing the proportion of workers in an occupation who are 50 or over. An additional static measure of occupational age structure is the coefficient of variation, CV(Age), measuring the age dispersion of an occupation.
In order to measure market opportunities and the dynamics of the market for older workers, we calculate measures similar to those developed by Hutchens (1986 Hutchens ( , 1993 . The measure Hire5O+ represents the proportion of workers by occupation who are "new" hires in a company, defined here as workers with 5 or fewer years of company tenure who are age 50 and over. HireSO+ provides a measure of the age structure among recent hires. A low value of Hire50+ may indicate either that firms are restricting the hiring of older workers in an occupation or that few older individuals are able or willing to work in that occupation. Hutchens has proposed a measure combining information on new hires and the existing age structure in order to approximate whether hiring opportunities or access, relative to preferences and abilities, are restricted for older workers. Letting Open50+ be equal to Hire50+/Age50+, it represents an index measuring the openness or accessibility of an occupation to older new hires, relative to the number of existing older workers.
Open50+ and its component parts provide useful information. For example, occupations requiring physical strength may have low levels of existing older workers (Age5O+) and older new hires (Hire5O+), but need not have low accessibility relative to worker preferences and abilities (Open5O+). Occupations that defer compensation via wage tilt, pensions, and health benefits may employ many senior workers yet hire few older workers (a high Age5O+, but low Hire50+ and Open5O+). The negative relationship between wage tilt and accessibility for older workers is precisely the relationship considered by Hutchens (1986) .
Following descriptive evidence on the occupational age structure measures described above, we examine their determinants, estimating gender-specific models of the following general form. Estimation is by weighted least squares (WLS), with gender-specific occupational employment as weights.6 All variables are measured at the occupation level (we omit a subscript indexing occupation). Compmix represents a vector including the wage level, wage tilt, health insurance, and pension coverage; Skills a vector including education, company-provided training, computer usage, and required numerical aptitude; Conditions includes measures of the frequency of shift work, long hours (more than 42 hours worked per week), part-time employment, flex-time, outdoor work, occupational strength requirements, exposure to extreme environmental conditions, job hazards, and physical demands; and X includes variables measuring the proportion of workers unionized, the proportion employed in large firms, and the rate of employment growth.
As indicated in the previous section, the coefficients a, P, t, and r should vary in a predictable way across equations. For example, we expect skill variables to be associated with the presence of incumbent older workers but few young workers and few older new hires. Wage tilt and pension benefits may be associated with low age dispersion and limited access to older workers. Occupations with low training and skill requirements will attract young workers, but they may also attract older workers who have left their career jobs, assuming physical demands and hours requirements are not onerous.
Data and Descriptive Evidence on Occupational Age Structure and Access
Our study relies on data assembled from a large number of data sets. Much of the occupational analysis is based on genderspecific variables compiled by us from various micro-level Current Population Survey (CPS) files. The data sets used in the paper 6WLS estimation using employment weights provides coefficient estimates representative of the occupation of an average worker rather than the average occupation, while also weighing less heavily observations whose variables are calculated with greater error. May 1985 and and CPS tenure supplements forJanuary 1983 , May 1983 ,January 1987 , May 1988 ,January 1991 , April 1993 , February 1996 , and February 1998 . Occupational skill and working condition variables are obtained from the fourth edition Dictionary of Occupational Titles (DOT), as mapped to 1980 Census occupation codes by England and Kilbourne (1988) and made time-consistent by us to account for the minor changes between the 1980 and 1990 Census codes. DOT variables are not gender-specific. Definitions of and sources for all variables used in our analysis are provided in the appendix.
We turn first to descriptive evidence on the age structure of occupations. Table 1 , with panels for men and women, respectively, includes selected occupations based on size, number of old or young workers (P90 or Pl0), proportion of older new hires (Hire50+), accessibility to older workers (Open5O+), and age dispersion (CV(Age)). Among men, occupations with the oldest workers (a high P90) tend to be those requiring few physical demands, flexible hours and schedules, and, for the most part, low skill and training requirements (for example, crossing guards, messengers, private guards, and taxi and bus drivers). Chief executives andjudges are exceptions to the generalization regarding skills, presumably because skills in these occupations depreciate slowly. Most of the occupations with high P9Os also hire a high proportion of older workers, as compared to the economy-wide mean for Hire5O+, which is .10. Interestingly, many "old" occupations (for example, messengers, parking lot attendants, and private guards) have high age dispersion and many young workers, PIO being below the economy-wide mean of 23.
Occupations with low training requirements and high physical demands or undesirable hours tend to employ young but not older workers (for example, stock handlers and baggers, cooks). Well-paidjobs requiring lengthy training tend to have few young and few old workers, the latter result owing to retirement combined with little new hiring of older workers. For example, skilled administrative and managerial occupations have low age dispersion. The accessibility measure Open5O+ (the ratio of the proportions of older new hires to older workers) is largely unrelated to age (the correlation of Open50+ and P90 is .03), and obtains some of its highest values in occupations with few older workers (for example, recreation workers and food counter workers). Occupations requiring substantial training tend to have low accessibility for older workers (the correlation of Open5O+ and firm training is -.26).
We obtain similar patterns among women (panel B of Table 1 ). Occupations with the oldest workers, on average, among women include household workers, welfare service aides, religious workers, and crossing guards. In many occupations, large numbers of young and old women are hired; for example, sales occupations, cashiers, and private household child care. Occupations in which older women appear to have limited access (low values of Hire5O+ and Open5O+) tend to have high training requirements, demanding working conditions, or, in a few cases, high-valued physical attributes (for example, announcers and dancers). Occupations with skilled workers, a demanding work environment, and high rates of pension coverage tend to have relatively low age dispersion (for example, registered nurses and teachers).
Occupational Age Structure and Access: Regression Results Equations (1)-(4) provide a framework for examining the covariates of occupational age structure and access-Age5O+, Hire5O+, Open5O+, and CV(Age). Table 2 presents the WLS regression results for these equations for men and women. We organize our discussion around the four groups of explanatory variables-compensation level and structure, occupational skills, job working conditions and hours, and a category including union density, firm size, and demand growth.7
Compensation Level and Structure
Perhaps our most striking result is the statistically significant effect of wage tilt on the age structure. Occupationswith steeper profiles, aln W/alnEXP, are less likely to have a high proportion of older workers (Age5O+) and less likely to hire older workers (Hire5O+). The point estimates imply that a .10 increase in the slope of the earnings profile (the mean is .13) is associated with a .035 decrease in the proportion of older workers and a large .047 decline in the proportion of older new hires (mean Hire5O+ is .101). Wage tilt also is associated with occupations that are less open or accessible to older new hires, measured by the ratio of older new hires to older incumbents (Open5O+). This finding provides support for implicit contract theories predicting relative underpayment of young and overpayment of older workers relative to productivity (see, relatedly, Hutchens 1986). It also helps explain both the barriers older workers face in obtaining employment and the substantial earnings losses among older displaced workers (for example, Farber 1997, Tables 11, 12) .
As predicted, higher wage occupations are found to be associated with older work forces, but with substantially less age dispersion. To some extent, the wage variable may reflect training or other skill-related job attributes not fully measured by other variables. Exclusion of the wage variable has a relatively modest effect on coefficients of other variables, with the excep7In order to gauge the relative importance of the many variables, we also estimated all equations using standardized beta coefficients. The relative size of the standardized coefficients followed closely the relative size of coefficient t-ratios, with the one exception that the relative impact of the pension variable was larger than suggested by its significance level.
tion of mean schooling, with which it is highly correlated.
Pension coverage is positively related to the proportion of workers over 50 and participation of middle-age workers (see Ruhm 1996) , but negatively related to Open5O+ and to age dispersion. That is, the presence of pension benefits acts as a barrier to job change. The evidence for this pattern is fairly strong for older men, but weak for older women.8 No statistically significant relationship is found between health insurance coverage and the age structure variables for men or women. The absence of a negative relationship with Hire5O+ and Open5O+ is at odds with expectations and the conclusion reached by Scott, Berger, and Garen (1995) , who tested this relationship more directly.
Occupational Skill Requirements
Skill variables are systematically related to the age structure, but the type of skill matters. As seen above, the occupational wage (skill) level is associated positively with age and negatively with age dispersion. Occupations with firm-provided training, those requiring high numerical aptitude, and those with high computer use have fewer older male workers. Although higher skill requirements are generally associated with lower age dispersion, computer use and numerical aptitude (among men) are exceptions, being associated with greater dispersion due to a large concentration of young workers. Occupations requiring computer use not only employ few older workers, but also are less accessible to older workers, at statistically significant levels, than are other occupations (that is, lower Open5O+, as well as Age5O+ and Hire5O+). Occupations requiring high numerical aptitude exhibit the same pattern, but only among men, not women. 'Garen, Berger, and Scott (1996) provided evidence that defined benefit pension plans discourage employers from hiring older workers for entry-level positions. All variables are defined at the Census detailed occupational level. Apart from the DOT measures, all variables in Panel B are calculated based on female-only samples.
For variable definitions and sources, see the appendix.
A broad generalization that emerges is that the older work force is relatively highskilled, but not strong in quantitative skills. Older workers are unlikely to select or be selected for jobs providing substantial onthe-job training or requiring computerbased skills.
Work Hours and Occupational Working Conditions
We consider four "work hour" features of occupations: the frequencies of shift work, overtime, part-time, and flex-time.
The overall picture that emerges shows these features to be very important for women, but far less so for men.
Jobs with substantial amounts of evening and night shift work are less likely to employ or hire older women. Shift work is not strongly related to the male occupational age structure. Occupations with a high proportion of employees working long hours (more than 42 hours a week) have male and female work forces that are older but less age-dispersed. Occupations with high proportions of part-time male and female workers tend to have a more dispersed age distribution, and higher proportions of older workers and older hires. The former effect is stronger among men, since most part-time men are young, and the latter effect is stronger among women, reflecting large numbers of older part-time women. Open50+ is unrelated to part-time work, suggesting that the relationship between part-time work and the age structure is primarily a labor supply rather than demand phenomenon.
Whereas the presence of "flex-time" programs in the workplace is not an important covariate for men, among women it is associated with a substantially older work force and a higher proportion of older hires, but lower age dispersion, reflecting the fact that there are few younger women in jobs with flex-time. Either companies hiring and retaining older workers choose to adopt flex-time policies or companies adopting such policies attract and retain older workers.
We also examine occupational working conditions from the DOT. With few exceptions, working conditions are not strongly related to the age structure orjob access for men or women. Occupations with exposure to extreme environmental conditions (noise, chemicals, and so on) have fewer older male workers and are less likely to hire older men. No such relationship is found for women, but few women are in suchjobs. Required strength is not related, at conventional levels of statistical significance, to the age structure for women or men. Surprisingly, hazardous occupations are positively associated with Hire5O+ and Open50+ for men, while number of physical demands (climbing, reaching, stooping, and so on) is not related to the age structure for men or women. Occupations requiring work outdoors have a high dispersion in male worker age and display a somewhat higher older male hire rate than do other occupations. There is a statistically significant inverse relationship between outdoor work and employment of older women.
Taken as a whole, the weak relationship of these DOT variables with the occupational age structure and access supports the findings of Hurd and McGarry (1993) , who, using microdata from the Health and Retirement Survey, found little effect of working conditions on prospective retirement. Our results remain a bit surprising, however, given the predictions from theory and our assessment of the descriptive data (Table 1) . This discrepancy may arise in part from our use of a broad rather than narrow group of older workers (that is, ages 50+ versus, say, 65+) in the regression analysis and collinearity of the DOT variables with the skill and other included variables. Or the limited mobility of older workers because ofjob skill requirements, wage tilt, and pensions may make it difficult for them to switch jobs in response to a mismatch in working conditions. At any rate, absent more compelling evidence, it is difficult to argue that there exists a substantial mismatch between occupational working conditions and the preferences of older workers remaining in the labor force.
Rents, Unions, and Wage Growth Older workers' age structure and job opportunities may also be affected by the presence of worker rents or labor market institutions, captured empirically by union coverage. The principal effect of unionization should be to lower age dispersion within a work force. Rents associated with union compensation lower turnover and increase the number of prime-age workers. Pension benefits and more demanding working conditions (Duncan and Stafford 1980) lead to few very old workers. And selection by union employers from a lengthy applicant queue should lead to few very young workers.
As expected, union density is associated with lower age dispersion among men and women. Among men (but not women), the proportion of older workers and older new hires is also lower in highly unionized occupations. For both men and women, job access for older workers is lower in highly unionized jobs, perhaps indicating employer reluctance to hire older workers in jobs with generous health and pension benefits.
The proportion of workers in large firms (1,000+ employees) is generally unrelated to the age distribution for men, following other controls (see, also, Scott, Berger, and Garen 1995) . Among women, however, there are fewer older employees and fewer older hires. But age dispersion is higher in large firms, the latter outcome reflecting a very large population of young female employees in large firms.
Finally, the employment growth rate over the 1983-95 period is associated with fewer male workers ages 50 and over, reflecting a concentration of young workers among new hires. Apart from this relationship, employment growth shows little relationship with the hiring of older workers or job access.
Overall, our regression results support and help clarify the general framework outlined in the previous section. There are predictable relationships between the occupational age structure and older worker hiring with respect to the skill and training requirements of jobs, the compensation level and mix, unionization, and work hour arrangements. In particular, older workers have highly restricted access to jobs with steep wage profiles and those offering pensions, occupations requiring computing skills, and jobs that are unionized. By contrast, job working conditions, apart from hours, exert little net influence on occupational age structure or occupations' openness to older new hires.
Age Segregation and Occupational Access: Have There Been Changes over Time? Hutchens (1988 Hutchens ( , 1991 has proposed the use of "segregation curves" to evaluate whether job access for older workers is constrained.
He provided evidence (Hutchens 1988) , based on the January 1983 CPS tenure supplement, that jobs among newly hired older workers are more highly concentrated across occupation-byindustry cells than the distribution of jobs among younger new hires or among older workers in general. He concluded thatjob opportunities are more segregated for old than for young new hires, and that there is greater segregation among newly hired older workers than among older workers in general. Although evidence of greater segregation does not prove that occupational access is limited among older workers, it is surely supportive of that view.
We extend Hutchens's analysis by examining age segregation for five time periods: 1983, 1987 , and 1991 using January CPS tenure supplements, and 1996 and 1998 using February CPS supplements. Two issues are investigated. First, we ask whether Hutchens's conclusions hold up when we use alternative data sets. Second, we examine whether age segregation has changed over time.
Hutchens's segregation curve is best illustrated with a diagram, shown by Figure  1 . We first group all employed wage and salary workers into occupational cells-346 for men and 269 for women. We differentiate among alternative groups of workers; for example, newly hired older workers Explanation: Letting x1 be the number of type 1 workers (for example, older new hires) and x2 the number of type 2 workers (all others), the vertical axis measures the cumulative percentage of type 1 workers, with occupations ordered by x1/ x2. The horizontal axis measures the cumulative percentage of type 2 workers, again with occupations ordered by x1/x2. The Gini index, whose values are provided in Table 5 , is measured by G = (5,000 -B) /5,000, where B is the area under the segregation curve.
(defined as workers age 50 and over with 5 or fewer years of tenure) are referenced as "type 1 " workers while all other workers are referenced as "type 2" workers. Letting xi and x2 be the numbers of type 1 and 2 workers, the ratio xl/x2, measuring the mix of older new hires to all other workers, is calculated for each occupation. Each occupation is then sorted from low to high values of xl/ x2. In Figure 1 , the vertical axis measures the cumulative percentage of type 1 (older new hire) workers, with occupations ordered by xl/x2. The horizontal axis measures the cumulative percentage of type 2 (all other) workers, again with occupations ordered by xl/x2. A plot of points is formed from the set of P(c2, c), where j represents occupations ordered ly xI/X2, c2 is the cumulative percent of type 2 workers, and cl is the cumulative percent of type 1 workers. If older new hires were distributed across occupations in exactly the same way as other workers, P(c2,cl) would plot a 45 degree line of equality; if there were complete segregation, all points would lie along the horizontal and rightvertical axes.
The segregation curve, much like Lorenz curves used to examine income inequality, lies below the line of equality, as seen by curve OA in Figure 1 . As shown by Hutchens (1988, 1991) , given reasonable assumptions one can unambiguously argue that one distribution is less equal than another if it lies everywhere below the other. Hutchens (1988) showed that job segregation among older new hires is unambiguously greater than among either younger new hires or all older workers. Although Hutchens (1988) did not do so, one can calculate a Gini coefficient (G) measuring the ratio of the area between the segregation curve and 45 degree line to the area under the 45 degree line (that is, G = [5,000-B]/5,000, where the area under the 45 degree line is 5,000 and B is the area under the segregation curve). A G = 0 would imply perfect equality (the 45 degree line) while a G= 1 would imply complete segregation. Among segregation curves that do not intersect, G values provide the same rank ordering as do segregation curves (Hutchens 1991) . The G coefficient is not without problems, however, since a higher G for one group than another does not rule out the possibility that their curves intersect. Despite this reservation, G provides a useful metric for measuring the degree of segregation, although we are reluctant to place much emphasis on small differences in G. Table 3 provides values of G for three groups of male and female workers-older new hires (workers age 50 or over with 5 years or fewer company tenure), young new hires (new hires younger than 50), and all older workers. Values are calculated at five points over the 1983-98 period.
Our analysis makes two contributions to this line of research. First, we confirm Hutchens's previous findings, which he based on the January 1983 CPS. Occupational segregation is substantially greater for older new hires than for either young new hires or all older workers. Young new hires appear to have a slightly more equal distribution than all older workers. For the , January 1987 , January 1991 , February 1996 , and February 1998. There are 346 occupational cells for men and 269 for women. The Gini index (G) ranges from 0 (no segregation) to 1 (complete segregation). The Gini index of occupational segregation is described in the text and in Figure 1. 1998 sample, values of G for men are .37, 25, and .31 for older new hires, young new hires, and all older workers, respectively. Corresponding numbers among female workers are .32, .21, and .25. Second, the results in Table 3 indicate there was no increase between 1983 and 1998 in occupational segregation facing older workers. G for male older new hires changes from .40 to .37, and the change among older women is from .35 to .32. Although the recent decrease in G is suggestive of improving job prospects facing older workers, we are unwilling to attach weight to small changes in the concentration measure.9
Conclusions
Our largely descriptive analysis enhances knowledge about the occupational age composition and employment opportunities for older workers. Occupations in which older workers are employed need not be the same as those in which older workers are hired. We have found that the age structure of 9The concentration measures display sensitivity to sample size. Each of the supplements includes tenure responses for all eight CPS rotation groups in a single survey, so sample sizes are similar across years. Data for 1983 and 1991 correspond to recessionary periods, whereas data for the other years do not.
occupations and frequency of older new hires vary with respect to the compensation level and mix, skill requirements, working conditions and hours, and union status of the job.
The results are broadly consistent with the economic worker-firm matching framework we outlined. Among the more important findings are that steep wage-experience profiles are associated with fewer older male and female workers, fewer older hires, and a lower ratio of older hires to incumbent older workers. Pension benefits are more prevalent in jobs with older workers, but such jobs limit access to older hires. Occupations with extensive computer use have few older workers, few older hires, and limited openness. Work hours have an impact, particularly for women. Jobs requiring night and evening shifts have few older women and older hires, while jobs with flex-time schedules and in which parttime work is prevalent have many older female workers and older hires. For male workers, union status is associated with few older workers and hires, and more limited access. Least consistent with theory and expectations is evidence that most occupational working conditions (for example, hazards, strength, physical demands) have little effect on age composition and access. The notable exception is extreme environmental job risks, which limit hiring of and access to older men.
Our analysis makes clear that the generally positive outcomes observed among incumbent older workers provide an incomplete picture of the labor market. Positive outcomes for incumbents are not representative of the job opportunities facing older workers who switch jobs, or opportunities that would face non-switching older workers were they to change jobs. Although age segregation among older new hires exceeds that among older workers in general and that among younger new hires, we find no evidence that age segregation has worsened over time.
The long-run trend toward earlier retirement may reverse itself in the future as a result of slower growth than anticipated in pension wealth and reductions in the work disincentives associated with Social Security and defined benefit pension plans. The current structure of the labor market does not appear well suited for later retirement, however, given the restricted employment opportunities facing older workers, particularly injobs with high levels of deferred compensation or requiring use of computers. But labor markets and jobs change. For example, we may see flatter wage profiles evolve in response to such things as the increase in the number of older workers, the legal restrictions on mandatory retirement, the increase in Social Security retirement age, and the declining importance of defined benefit pension plans. If firms structure compensation to correspond more closely with current productivity, older workers' mobility should increase. Later retirement is also likely to lead employers and employees to search for alternative work arrangements and increased flexibility that increase the joint value of the work relationship. Such labor market developments have the potential to alleviate some of the difficulties faced by older workers. But there is likely to remain a sizable number of older workers facing constrained opportunities both within and following their long-term career jobs. 
